INTRODUCTION {#sec1-1}
============

The role of pharmacists has expanded and evolved with time and is not restricted to only dispensing medication to customers or patients.\[[@ref1]\] Pharmacists are now an important member of the primary healthcare team and hold a great potential to expand their role in oral health promotion.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]\] Consistent with many other studies, the Malaysian community pharmacists are also found to be experiencing an increased demand of oral health advices by their visiting customers.\[[@ref8]\]

Community pharmacies are now frequently being visited by customers/patients to seek oral advice.\[[@ref9]\] At least one question per week regarding oral health is being asked to the pharmacists according to a survey done by Iwanowickz\[[@ref10]\] in Edinburg, Scotland, and over 11 questions per week are asked according to a survey in North England.\[[@ref5]\] They are often the first "port of call" or "point of contact" for the public, whether to seek general health advices or oral health advices.\[[@ref3][@ref11]\] This is also due to the long opening hours of the pharmacies.\[[@ref12]\] In fact, with a large number of customers visiting, the pharmacists actually come into contact with more people with dental problems than an average dentist does.\[[@ref9][@ref13]\] We have to understand that community pharmacies are a setting for the general public who cannot attend dental care to consult for dental advices.\[[@ref1][@ref11]\] Costs and accessibility are among the reasons that prevent general public from having proper dental care.\[[@ref14]\]

Based on these reports, it is obvious that pharmacists play an important role in oral health promotion. Therefore, we aimed to carry out this study to explore the knowledge, attitude, and practice of the final year Bachelor of Pharmacy (B. Pharm) students in a private university in Malaysia toward oral health, as these students will be the future pharmacists.

MATERIALS AND METHODS {#sec1-2}
=====================

Study setting {#sec2-1}
-------------

This cross-sectional study was carried out among final-year undergraduate pharmacy students by using self-administered questionnaire. It was conducted as a classroom survey. Prior approval was obtained from the concerned university. During the data collection phase, researchers approached the cohort of final year pharmacy students to provide information about the study and obtained written informed consent before distributing the questionnaires to the students. Raosoft software was used to determine the minimum required sample size. Based on the calculation with 5% margin of error, 95% confidence level, and 50% response distribution, at least 68 students were needed out of a total of 130 students involved. By the end of data collection phase, 74 completed questionnaires were collected from the participants.

Sampling {#sec2-2}
--------

Convenience non-probability sampling technique was used in this study. This method was used to select subjects because of their convenient accessibility and proximity to the researchers. Students who had given their written informed consent were included in this study. Students who were unable to give their consent, who had barrier in communication, and who were not interested to participate were excluded from this study.

Ethical approval {#sec2-3}
----------------

This study was approved by the International Medical University Joint-Committee of the Research and Ethics Committee.

Designing the questionnaire {#sec2-4}
---------------------------

A questionnaire was designed after a detailed review of relevant literature. It was written in English, as the medium of instruction in Malaysian universities is English. Demographic data such as age, gender, state, and ethnicity were collected. The questionnaire consisted of three sections with 16 questions. Six questions evaluated the knowledge, five questions evaluated the attitude, and another five questions evaluated the practice toward oral health.

Validation of questionnaire {#sec2-5}
---------------------------

A pilot study was done on twenty final year pharmacy students to validate the questionnaire. Cronbach\'s alpha test was used to assess the reliability. The questionnaire was found to have a reliability coefficient of 0.74.

Data analysis {#sec2-6}
-------------

Descriptive and inferential data analyses were carried out using SPSS version 20. The variables for testing knowledge questions were dichotomized. The right option was assigned 1, whereas the wrong option was given 2. Frequency and percentage of pharmacy students with right and wrong responses were then obtained. Correlation bivariate test was performed to find the relationship between pharmacy students' knowledge, attitude, and practice toward oral health.

The variables for testing attitude and practice of pharmacy students were graded on a four-point scale \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. For the attitude section, the response was assigned 1, 2, 3, or 4, where 1 was the best response and 4 the worst response. During the analysis, 1 and 2 were combined as the right/positive response and 3 and 4 as the wrong/negative response. The frequency and percentage of pharmacy students with positive and negative attitudes toward oral health were obtained during the analysis.

![The questionnaire used for collecting data on demographics and knowledge among pharmacists toward oral health](JISPCD-4-56-g001){#F1}

![The questionnaire used for collecting data on attitude and practice of pharmacists toward oral health](JISPCD-4-56-g002){#F2}

The practice section was similar to the attitude section, where the response was assigned 1, 2, 3, or 4. In this, 1 was the best response and 4 the worst response. During the analysis, 1 and 2 were combined as encouraging practice toward oral health and 3 and 4 as non-encouraging practice. The frequency and percentage of pharmacy students with encouraging and non-encouraging practice toward oral health were obtained during the analysis.

RESULTS {#sec1-3}
=======

The demographic distribution of the respondents, which was separated into gender, ethnicity, and state of origin, is shown in [Table 1](#T1){ref-type="table"}. Over 83.8% of the participants were females, with Chinese ethnicity dominating (78.4%) compared to others, and the distribution showed 11 different states of origin.

###### 

Demographic data of pharmacists on gender, ethnicity, and states of origin

![](JISPCD-4-56-g003)

Data analysis revealed that in the knowledge section of the questionnaire, there was almost an equal distribution of right and wrong answers by the students. Among the six questions for knowledge, question 7 (Do you know what is halitosis?) was the least correctly answered question with only 18.9% of students answering it correctly \[[Table 2](#T2){ref-type="table"}\]. Also, answers for other knowledge-related questions did not show significant results.

###### 

Knowledge toward oral health based on gender, ethnicity, and states of origin

![](JISPCD-4-56-g004)

Data analysis showed that in the attitude section of the questionnaire, majority of the students had shown positive attitude toward oral health \[[Table 3](#T3){ref-type="table"}\]. 5.4% of students displayed slight negative attitude toward oral health, as these students disagreed that rinsing is necessary to remove food debris after every meal. 1.4% of students displayed slight negative attitude toward oral health, as these students disagreed that sweet sugary food and beverages can cause tooth decay. 5.4% of students displayed slight negative attitude toward oral health, as they disagreed that using fluoride toothpaste strengthens teeth. 4.1% of students displayed slight negative attitude toward oral health as they disagreed that it is necessary to have at least one dental checkup in a year.

###### 

Attitude toward oral health based on gender, ethnicity, and states of origin

![](JISPCD-4-56-g005)

Data analysis revealed that in the practice section of the questionnaire, students had mixed practice principles toward oral health \[[Table 4](#T4){ref-type="table"}\]. Among those with encouraging oral health practices, 94.6% brush at least twice a day, 75.7% rinse at least twice a day, and 83.8% of the students use fluoride toothpaste at least 4 times a week. Among those with non-encouraging practices, only 21.7% floss at least 4 times a week, whereas 78.3% floss less than 2 times a week, and only 41.3% of the students used to go for dental checkup at least once a year.

###### 

Practice toward oral health based on gender, ethnicity, and states of origin

![](JISPCD-4-56-g006)

Based on the results obtained, correlation among pharmacy students' knowledge, attitude, and practice toward oral health was studied \[[Table 5](#T5){ref-type="table"}\].

###### 

Correlation between pharmacy students' knowledge, attitude, and practice toward oral health

![](JISPCD-4-56-g007)

DISCUSSION {#sec1-4}
==========

Data analysis on the knowledge section of the questionnaire revealed that there was almost an equal distribution of right and wrong answers by the students. This indicates the lack of oral health knowledge among the pharmacy students, as they were expected to know the answers to all knowledge-related questions. This expectation was absolute as these questions are taught in their curriculum and also represent the common terminology and topics asked by customers to the pharmacists in pharmacies. This result was consistent with that of several studies\[[@ref11][@ref13][@ref15]\] which highlighted the lack of topics on oral health education in their curriculum. The minimal interaction between pharmacy students and dental students is also a factor which may be due to the nature of pharmacists, who operate in isolation from the dentists.\[[@ref1][@ref9]\]

The positive attitude displayed by the students is consistent with the study by Buxcey *et al*.,\[[@ref2]\] where almost all the pharmacists felt that it was one of their responsibilities to give oral advices to the general public. This result was also consistent with another study by Baseer *et al*.,\[[@ref16]\] where healthcare professionals including pharmacists, doctors, nurses, technicians, and also medical students showed positive attitude toward dental care.

Data analysis of the practice section of the questionnaire revealed that students have mixed practice principles toward oral health. The results obtained were similar to the study by Baseer *et al*.,\[[@ref16]\] where less than 50% of health professionals were found to actually floss their teeth.

There was a significant correlation between students' knowledge and practice, whereas there was no correction between students' attitude and practice or between students' attitude and knowledge. From this it can be interpreted that lack of knowledge does not influence the attitude of the students toward oral health. However, students' practice toward oral health will make an impact to a certain extent, as knowledge determines one\'s self-awareness, self-protection, and personal hygiene practices.\[[@ref17]\]

Limitation {#sec2-7}
----------

The present study had some limitations. The present study results were those of pharmacy students attending a private university. So, the results of the study do not represent the entire population of pharmacy students in Malaysia.

CONCLUSION {#sec1-5}
==========

The findings of this study show that pharmacy students have positive attitude toward oral health despite having poor knowledge and mediocre practice principles regarding oral health. There is a definite need for the students to improve their knowledge as the demand for oral health advices in community pharmacies is increasing.\[[@ref8][@ref18]\] There is an edge and awareness of the importance of oral health for them to be competent in giving oral health care advices to the public as part of the primary healthcare team in the near future.

Recommendations {#sec2-8}
---------------

There are several recommendations that may help improve the overall knowledge, attitude, and practice among pharmacy students toward oral health.

Dental health--related seminars, workshops, and inter-professional learning with dental students can be incorporated into the curriculum of pharmacy students to improve their oral health knowledge, attitude, and practiceFurther research could be conducted to examine the demand and possibilities of opportunistic oral health advices in community pharmacies, in order to increase the comprehensiveness and expectations of services that could be provided to customers by students in their future career\[[@ref5]\]More workshops and continuing professional development (CPD) recognized oral health courses could be conducted by manufacturers and professional dental organizations in the future to motivate the pharmacists to update their dental knowledge. This is because most pharmacists cannot recall details of the oral health curriculum taught in their undergraduate course.\[[@ref2]\]
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